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[57] ABSTRACT 
A three-place contact cambering vehicle having a pair 
of trailing arms pivoted to a front frame for up and 
down swinging movement on either side of the frame 
and interconnected by spur gearing that stabilizes and 
holds the frame and connected steering column at a 
predetermined rake angle while permitting equal and 
opposite movement of the trailing arms. This gearing 
can be locked to lock the trailing arms and frame to 
gether for vehicle parking purposes. An adjustment is 
provided to permit the rake angle of the frame to be 
selectively varied to change steering column rake angle 
and to further permit the frame and steering column to 
be collapsed toward the‘trailing arms and subsequently 
locked to provide a compact, low profile vehicle for 
transportation or storage purposes. 

4 Claims, 6 Drawing Figures 
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CAMBERING VEHICLE WITH TRAILING ARMS 
INTERCONNECT ED BY SPUR GEARING 

This invention relates to vehicles and more particu 
larly to a new and improved light weight cambering 
vehicle having a stabilizer and equalizer provided by 
spur gearing interconnecting a pair of trailing arms with 
a front frame and steering column assembly for im 
proved vehicle operation, vehicle parking, stowage and 
rake angle adjustment. 

In the preferred embodiment of this invention there is 
a new and improved gearing arrangement drivingly 
interconnecting the pivoted trailing arms of a three 
place contact cambering vehicle which, in the opera 
tional position, has an upstanding front steering frame 
assembly. The gearing comprises a pair of spur gears 
carried by the trailing arms which intermesh so that 
swinging movement of one of the arms in one direction 
will cause the equal and opposite swinging movement 
of the other of the arms in an opposite direction. While 
providing for the equal and opposite swinging move 
ment of the trailing arms, the gearing importantly pro 
vides a mechanism to ?x and stabilize the angle of the 
steering column with respect to a roadway or other 
vehicle support surface. To this end, there is a central 
ized front or main frame connected at an upper end 
portion to the steering column to provide a front steer 
ing frame assembly. The lower end portion of the front 
frame supports left and right pivot shafts that respec 
tively pivotally connect the two trailing arms to the 
front frame at their forward ends. One of the spur gears 
can be selectively disengaged from the driving engage 
ment with its associated pivot shaft so that the rake 
angle of the front steering column can be changed. 
Subsequently, this spur gear is again drivingly con 
nected to the pivot shaft to maintain the steering col 
umn in the adjusted position. In addition the invention 
has means for preventing rotation of the spur gears so 
that they cannot be turned and the trailing arms are held 
in any selected relative angular position to provide for 
improved vehicle parking. If desired, the vehicle can be 
parked on an incline with the trailing arms locked at an 
appropriate relative angular position to match the slope 
of the incline. The invention provides for an improved 
stowage of the vehicle since the front steering column 
can be moved to a folded position adjacent to the trail 
ing arms and locked in a low pro?le position. The vehi 
cle of this invention is a light weight, narrow track 
cambering vehicle of articulated frame members which 
can be adjusted to provide improved vehicle operation 
and operator comfort. 
These and other objects, advantages and features of 

the invention will become more apparent from the fol 
lowing detailed description and drawings in which: 
FIG. 1 is a perspective view of a preferred embodi 

ment of the cambering vehicle of this invention. 
FIG. 2 is a top plan view of the vehicle of FIG. 1. 
FIG. 3 is a side elevational view of the vehicle of 

FIG. 1, but illustrating the vehicle in a folded position. 
FIG. 4 is a view partly in section taken along line 

4—4 of FIG. 1. 
FIG. 5 is a cross-sectional view taken along line 5-—5 

of FIG. 4. 
FIG. 6 is a sectional view taken along line 6—6 of 

FIG. 4. 
Turning now in greater detail to the drawing, the 

cambering vehicle 10 shown in FIG. 1 has a steering 
assembly comprising a front main frame 12 which has at 
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2 
its upper end a pair of spaced collars l4 and 16 that 
rotatably support a tubular steering column 18. The 
upper end of the steering column 18 is provided with a 
handle bar assembly 20 ?xed thereto while the lower 
end carries a fork 22 that supports front axle 24 and the 
rotatable front wheel 26. The front fork further sup 
ports an internal combustion engine 30 that drives the 
front wheel 26 through a drive chain 32 and a sprocket 
33. Engine operation is controlled by manually oper 
ated controls mounted on the handle bar assembly 20. 
Engine speed is adjusted by rotatable throttle control 34 
adjacent to the inboard end of the right hand handle bar 
grip 36. This throttle control is operatively connected 
to the engine throttle by cable means 38 and is manually 
adjusted by the vehicle operator to set the engine at 
selected throttle openings from idle to wide open throt 
tle. Lever 40, mounted on the handle bar assembly adja 
cent to the left hand handle bar grip 42, is operatively 
connected to the engine by cable 44 and is actuated by 
the operator to override a one way clutch (not illus 
trated) for vehicle starting purposes. 
The main frame 12 is an elongated member that ex 

tends rearwardly and downwardly from the steering 
column collars 14 and 16-and terminates in an end por 
tion forming a journal box 48 for the right and left pivot 
shafts 50 and 52 which extend laterally therefrom. The 
vehicle has right and left side trailing arms 54 and 56 
formed with front hubs 58 and 60 that are respectively 
mounted on and secured to pivot shafts 50 and 52. The 
trailing arms extend rearwardly from the main frame 12 
and have right and left combination foot pads and wheel 
fenders 64 and 66 which are mounted on suitable pivots 
and support brackets for operator initiated fore and aft 
rocking movements. When the operator stands on and 
rocks the foot pads forwardly, his body weight is natu 
rally displaced forwardly so that the front drive wheel 
26 is impressed with increased loading for improved 
drive wheel traction. By physically rocking rearwardly 
on the foot pads, friction pad means internally of the 
wheel fenders frictionally engage the right and left rear 
wheels 68 and 70 for vehicle braking purposes. 
These rear wheels are rotatably mounted on axles 72 

and 74 which are supported by suitable bracket means 
(not illustrated) that are ?xed to right and left trailing 
arms 54 and 56. The foot pads and brake means are 
basically the same as described in copending application 
Ser. No. 649,967, ?led Jan. 19, 1976 and entitled “Cam 
bering Vehicle” and the disclosure of that copending 
application is hereby incorporated by reference. 
The invention provides new and improved stabilizer 

and equalizer gearing arrangement for maintaining the 
steering column 18 at a predetermined rake angle with 
respect to the supporting surface and to provide for 
equal and opposite movement of the trailing arms dur 
ing running operation. Furthermore, this gearing ‘ar 
rangement allows for steering column rake angle adjust 
ment, the folding and locking of the vehicle into a com 
pact package and for the parking of the vehicle on ?at 
and inclined surfaces. Such construction is provided by 
a special spur gearing arrangement comprising upper 
spur gear 76 which is secured by a pin 78 to the pivot 
shaft journal 80 that extends from pivot shaft 50 into 
journal box 48. As shown, the pivot shaft journal 80 is 
rotatably supported by bushings that are mounted in 
aligned openings in right and left side reinforcing plates 
82 and 84 welded or otherwise secured to the side walls 
of the journal box 48 formed by the main frame. Spur 
gear 76 meshes with a lower spur gear 86 that is secured 
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by radial pin 88 to the journal 90 of the pivot shaft 52 
which extends laterally from the left trailing arm into 
the journal box 48. Journal 90 of pivot shaft 52 is rotat 
ably mounted in left and right bushings which are sup 
ported in aligned openings in the reinforcing plates in a 
manner similar to that described for the journal 80 of 
the pivot shaft 50. 

In the preferred embodiment of the invention, the 
right side trailing arm 54 has its hub 58 secured by radi 
ally extending pin 94 to the pivot shaft 50 so that the 
arm 54 and the pivot shaft rotate as a unit. The hub 60 
of the left side trailing arm 56 is formed with a pair of 
spaced, upstanding ears 96 through which pivot pin 98 
extends. An elongated locking lever 100 extending be 
tween the ears 96 is mounted for limited pivotal move 
ment on pin 98. A wire spring 102 having intermediate 
side portions coiled around the ends of pin 98 and hav 
ing end portions looped around opposite ends of the 
lever 100 biases lever 100 in a clockwise direction to 
drivingly connect the left side trailing arm to the pivot 
shaft 52. This drive connection is established since the 
inboard end of lever 100 is formed with a tooth 4106 
which extends through a slot 108 in the hub and into 
engagement in a keyway 109 cut into pivot shaft 52. The 
tooth slot and keyway are dimensioned such that, in the 
full line position shown in FIG. 4, the trailing arm 56 is 
fastened to the pivot shaft 52. When these parts are 
drivingly connected rotation of the trailing arm 56 ro 
tates the pivot shaft 52 and the attached spur gear 86. As 
shown, the lever 100 has a ?nger pad 110 on the out 
board end thereof which can be manually depressed by 
the vehicle operator to overcome the force of spring 
102 to move the tooth out of engagement with the pivot 
shaft keyway. Under these conditions, the arm 56 is free 
to swing on the pivot shaft 52 since the geared drive 
connection between trailing arms is broken. The main 
frame and steering column can be pivoted to provide a 
new rake angle established by the engagement of the 
tooth 106 with slots or keyways 111 or 112 in pivot shaft 
52 shown in FIG. 6. The main frame and steering col 
umn can be pivoted to the folded position between the 
trailing arms as shown in FIG. 3. In the folded position 
the tooth 106 engages the slot 113 to secure the trailing 
arm 56 to the pivot shaft. 

- A special locking mechanism is provided in this in 
vention to maintain the vehicle in folded position or 
when the vehicle is in an upright position to lock the 
two trailing arms to each other in any relative angular 
position. This locking mechanism comprises parking 
and stowage lock plate 116 pivotally mounted on a 
pivot pin 118 carried by the reinforcing plates 82 and 84. 
The lock plate has a depending locking dog 120 that is 
adapted to enter the tooth spaces of the upper spur gear 
76 as best shown in FIG. 5 so that the spur gears are 
grounded to the main frame and cannot be rotated. The 
lock plate is also formed with a rearwardly extending 
leg 122 that is secured by pivot 126 to an elongated 
actuator rod 128 that extends longitudinally within the 
main frame 12. As shown in FIG. 5 the lower end of the 
actuator rod slidably extends through a suitable opening 
in a support plate 130 and is surrounded by helical 
spring 132. The lower end of the spring is seated on a 
retainer 134 suitably secured to the end of the rod. This 
spring grounded on support plate 130 and engaging 
retainer 134 biases the rod downwardly to effect the 
engagement of the locking dog 120 with the teeth of the 
upper spur gear to prevent rotation of the gears. The 
upper end of the rod 128 extends through a hooked slot 
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136 and has a manual knob 138 secured to the outer end 
thereof. By lifting upwardly on the manual knob the 
spring 132 is compressed and the locking plate v116 is 
moved to the phantom line position shown in FIG. 5 to 
release the gears so that the trailing arms are drivingly 
interconnected. By moving the end of the rod 128 into ' 
the hooked section 140 of slot 138 as shown in FIG. ‘1 
the locking plate 116 is held in the release position. 
With the lever 100 drivingly connecting the trailing 

arm 56 and the pivot shaft 52 and with the locking dog 
120 moved from engagement with the spur gear 76, the 
vehicle is conditioned for normal cambering operation. 
The vehicle operator can stand on the foot pad and 
manually grip the handle bars and operate the vehicle in 
an upright or cambering mode of operation while tra 
versing a course. As pointed out in the copending appli 
cation 649,967, referenced above, the operation can be 
either a motorized operation or a manually propelled 
operation. The trailing arms being interconnected by 
the spur gearing of this invention move in equal and 
opposite directions and the steering column is held at a 
predetermined rake angle. During this operation, com 
pressed spring 132 cannot cause the reengagement of 
the locking dog since the end of the rod 128 is held in 
the hooked section 140 of slot 136. 
Assuming that the operator desires to park the vehi 

cle on a level or an inclined slope after stopping the 
vehicle, knob 138 is moved around the hook portion 140 
of slot 136 and spring 138 biases the rod downwardly 
causing the dog to engage the tooth space of the upper 
spur gear. Under these conditions, the spur gearing is 
locked so that the arms and main frame are locked to 
gether. It will be appreciated that the arms can be 
locked together in this manner in the same plane for 
parking on a level surface or locked at any relative 
angular position for hillside parking. 

In the event that the operator desires to pivot the 
steering column to change its rake angle and with the 
spur gears released from the locking plate 116, the lever 
100 can be depressed to release the geared interconnec 
tion between the two arms. When the arms are discon 
nected, the main frame 12 can be turned on the pivot 
shafts until one of the slots 111 or 112 is aligned with the 
tooth 106 of the lever 100. When the selected slot is 
engaged by the tooth, the new rake angle is established 
for the column 18. 

In addition to rake angle adjustment the ?nger pad 
can be manually depressed to release the geared inter 
connection between the arms and the main frame and 
the steering column can be moved from the FIG. 1 
position to the FIG. 3 position whereby the vehicle is in 
a compact position for stowage or transportation pur 
poses. In this position, the locking tooth 106 engages in 
the slot 113 so that the arm 56 is ?xed to pivot shaft 52. 
When in the stowed position the locking dog 120 is 
engaged with the teeth of the upper spur gear to hold 
the spur gearing and the trailing arms from turning. 
Although the cambering vehicle has been described 

as having wheels for the three-place contact, skis or ice 
skates or other contacts may be used with this inven 
tion. 

While a preferred embodiment of this invention has 
been shown and described to illustrate operating princi 
ples, other embodiments will become more apparent to 
those skilled in the art. Accordingly, the scope of this 
invention is set forth in the following claims. 
What is claimed is: 
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1. A cambering vehicle for movement along a sup 
port surface comprising a forward main frame, a steer 
ing column secured to said main frame disposed at a 
predetermined rake angle with respect to the support 
surface, a pair of laterally spaced and elongated trailing 
arms extending rearwardly from said frame, pivot 
means pivotally connecting a forward end portion of 
each of said arms to said main frame thereby supporting 
said arms for swinging movement on said pivot means, 
contact means adjacent to the free end portions of each 
of said trailing arms for engaging the support surface, 
steerable front contact means operatively supported on 
said steering column for engaging the supporting sur 
face, manual steering means operatively connected to 
said steering column, foot support means supported by 
the rearward ends of each of said trailing arms for re 
ceiving the feet of an operator so that the operator can 
stand erect on the vehicle and manually grip said man 
ual steering means, gear means holding said forward 
main frame in a predetermined angular position with 
respect to said support surface and drivingly intercon 
necting said trailing arms, said gear means incorporat 
ing ?rst gear means secured directly to said pivot means 
for one of said arms and second gear means meshing 
directly with said ?rst gear means and secured directly 
to said pivot means for the other of said arms to thereby 
provide a geared drive connection between said trailing 
arms so that they swing in equal and opposite directions 
allowing said vehicle and contact means to be cambered 
by a standing operator riding said vehicle with all of 
said contact means remaining in contact with said sup 
port surface. 

2. A cambering vehicle for movement along a sup 
port surface comprising a forward main frame, a steer 
ing column secured to said main frame at a predeter 
mined rake angle with respect to the support surface, 
left and right laterally spaced and elongated trailing 
arms extending rearwardly from said frame, ?rst and 
second pivot means axially offset from one another and 
each secured to a forward end portion of an associated 
trailing arm and respectively pivotally connecting said 
forward end portions of said arms to said main frame 
thereby supporting said arms for up and down swinging 
movement on said pivot means, contact means adjacent 
to the free end portions of each of said trailing arms for 
engaging the support surface, steerable front contact 
means operatively supported on said steering column 
for engaging the supporting surface, manual steering 
means operatively connected to said steering column, 
foot support means supported by each of said trailing 
arms adjacent to the free end thereof for receiving the 
feet of an operator so that the operator can stand in an 
upright manner on the vehicle and manually grip said 
manual steering means, gear means holding said for 
ward main frame in a predetermined angular position 
with respect to said support surface and drivingly inter 

- connecting said trailing arms, said gear means incorpo 
rating ?rst gear spur means drivingly secured to said 
pivot means for one of said arms and second spur gear 
means directly meshing with said ?rst gear means and 
drivingly secured to said pivot means for the other of 
said arms to thereby provide a geared drive connection 
between said trailing arms so that they swing in equal 
and opposite directions allowing said vehicle and 
contact means to be cambered with all of said contact 
means in contact with said support surface while hold 
ing said steering column at said predetermined rake 
angle. 
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3. A cambering vehicle for movement along a sup 

port surface comprising a main frame, a steering column 
secured for turning movement on said frame at a ?rst 
selected rake angle with respect to the support surface, 
a pair of laterally spaced and elongated trailing arms 
extending rearwardly from a lower portion of said 
frame immediately above said support surface, laterally 
extending pivot means pivotally connecting a forward 
end portion of each of said arms to said frame thereby 
supporting said arms for up and down swinging move 
ment, contact means adjacent to the free end portions of 
each of said trailing arms for engaging the support sur 
face, steerable front contact means operatively sup 
ported on a lower end portion of said steering column 
for engaging the supporting surface, manual steering 
means operatively connected to an upper end portion of 
said steering column for turning said steering column 
and guiding said vehicle, foot pad means on each of said 
trailing arms and laterally spaced from each other for 
receiving the feet of an operator so that the operator 
can stand upright on the trailing arms of said vehicle 
and manually grip said manual steering means, gear 
means interconnecting said trailing arms so that they 
swing in equal and opposite directions as said operator 
cambers said vehicle, said gear means incorporating 
?rst spur gear means secured to one of said arms and 
second spur gear means secured to the other of said 
arms and meshing with said ?rst spur gear means to 
thereby provide a geared drive connection between said 
trailing arms so that they swing in equal and opposite 
directions when said vehicle is rolled to either side 
thereof, ?rst locking means disposed between one of 
said arms and said pivot means selectively engageable to 
drivingly connect said ?rst spur gear means and said 
pivot means so that turning movement of one of said 
arms in a ?rst direction will effect the equal and oppo 
site turning movement of the other of said arms, said 
?rst locking means being disengageable for selectively 
disconnecting the geared drive connection between said 
arms so that said frame and steering column can be 
pivoted toward said trailing arms into a folded position 
at which position said ?rst locking means is engaged, 
and second locking means for selectively locking said 
spur gear drive between said arms to maintain said 
steering frame, said steering column and said trailing 
arms in a folded position. 

4. A cambering vehicle for movement along a sup 
port surface comprising an upright frame, a steering 
column supported by said frame at a preselected rake 
angle with respect to said support surface, a pair of 
laterally spaced and elongated trailing arms extending 
from a lower portion of said frame, pivot means pivot 
ally connecting a forward end portion of each of said 
arms to said frame thereby supporting said arms for up 
and down swinging movement, contact means on the 
free end portions of each of said trailing arms for engag 
ing the support surface, steerable front contact means 
operatively supported on said steering column for en 
gaging the supporting surface, manual steering means 
operatively connected to said steering column, foot pad 
means on the free end portions of each of said trailing 
arms for receiving the feet of an operator so that the 
operator can stand on the vehicle and manually grip 
said manual steering means, gear means drivingly inter 
connecting said trailing arms, said gear means incorpo 
rating ?rst spur gear means secured to one of said arms 
and second spur gear means secured to the other of said 
arms intermeshing with said ?rst spur gear means to 
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thereby provide a geared device connection between 
said trailing arms so that they swing in equal and oppo 
site directions as the operator cambers the vehicle, man 
ual ?rst locking means operatively connected to said 
?rst spur gear means for disengaging said ?rst spur gear 
means from one of said trailing arms to thereby release 
the drive connection between said arms so that said 
frame and steering column can be pivoted toward said 

5 

15 

20 

25 

30 

35 

45 

50 

55 

65 

8 
trailing arms and subsequently positioned and locked at 
another selected rake angle with respect to said support 
surface, and manual second locking means supported by 
said frame and selectively engageable with said spur 
gear means for locking said trailing arms from rotation 
with respect to each other and said frame to hold said 
vehicle in a predetermined position. 

it II‘ * * 1| 


